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be Unit for Heavy Water Production by Fractional Distillation <
Cea Unit for Heavy Water Production by Isotope Exchange at Normal '
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ie Hydrazine Hydrate, Hydrogen Peroxide and Amines for Rocket Fuels ’
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& Unit 13; S 83 V"Stalin's Uj&!l" :t’or Hsav‘r Water Production

) ’ "‘ : 50X1-HUM

southwest corner of Leuna

Bldg HE 225.
(2) 7The unit consisted of an upright sheet. iron cylindexr, about ome meter
- . in diameier ang 2s5_metors. high, from the top of whieh protruded a”

la.'pgg_numbe* of wvertical mections of glasas tudbing, arranged congen~-

trically around & cylimdrical core, thus giving a8 genmeral plpe organ :

ffect. | lit '~ight have beem ' 50X1-HUM

uced for the slectrolytic production of heavy water, bat observed i

aeither reciiflers nor electrolyte.

(3) ‘ ‘ slogan, "Hundro&— 50X1-HUM
. fold vaporization and condensation”, It is possible that this. elogn.l
applied to.Ehlp unit, which may have been used to obtain experimental
: data Tor the design of the Bitterfeld oolumn, whose function was to
sepaTate heavy water by fractional distillation.

(4) In 1947, a girl laboratory assiastant \ ' 50X1-HUM
who workgd closely with Prof Borieskev on heavy water projects, was )
sent on a\mission to<d_place about midway between Moscow and Lenijm
grad. "her is a vexry roemoto poesibillty that ”Stalin's Organ" weas
reins‘ba};g& here. .

b. Umit for Heavy Wa ter Production by Fractional Distillation

vator from ordivarv weter by fractional distilletion was desigmed at

Leuna} . 50X1-HUM

the Resign called for an atmospheric column 100 meters high, contain-
ing an unknous number of wooden grids, whiech were chosen in proforence

to bubble cups or perforated plates in order to minimigze the resiastance -4

to flow. | | the column waa to be one - 50X1-HUM

i two meters in diameter.

(1) During the war years of 1943~44, a column for the separation of heavy

- segjions, mnba},lod in & Tow. These @eciions were fabricated at Leuna,

but duve to air raid hazards were.Sent tc Bitterfeld to_be erected
there. Dr Xari Geid and his laboratory were alago avacuated to Bittor-

feld tc operate the columa. | | 50X1-HUM
I the column never produced and At

the end of the war it wes dismantled and removed by the Soviets.

\ | the evidenece woml 50X1-HUM

1ndicate _one ﬂobt* on was erocted at the Karpov Inst:ltufeu

(3) %When Irs Herold, gg_g_gg_ggl_qg, Asinger, visi%v Inoti- _ 50X1-HUM

. tute for the first time in early November 1946 a coluamn,
about 1% metors in diameter and 25 meters high, erecte he ptair- 50X1-HUM
well of the ecest wing of the lower of the two main bmildings compris-~
ing the XKarpov institute. Dre Herold and Gomassmor thought it looked
like cne. of the socilions of the. Bitterfeld column. Within a few'days,
however, beforo Dr Geld and hip group arrived, the colnmn was hidden
from sight by a plyweod partition which filled the entire stairwell,
and only the upper portion, vhich extended about five metors abova
the rocy, wus still visidble from the street.
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This evidence was gupported by the Sovietn® intercst 1 watied-wall

golunns, ‘::hich despite their lower efficiency, have 6ven less resipte

anse tec Zlow ithan wooden grid colummns, and one of our firet assigne

ments wes to drew up plans for a wetted-wall cclumn oonnw' 50X1-HUM
Goncentri: cylindrical pipes. Drs Herold, Elm, Apinger, -
gtaried this work. bui were instructed in early 1947 to take wup other
aasignmenirea

for Heavv "T‘Lual‘ Drommtjo y Ieotope Exohange at Komal Preaanm

(1)

(2)

(3)

(4)

(5)

do Unit

The production of heavy watexr from ordinary water by emtalyzed 1notope

exchangs at normal progsure was 3tudied at Leuna during ithe wer years

by Dr Karl deib. After his laboratory work had roached the pilet

plant stage, Tr Heinrich Elm was ‘made his anainta.ut. 50X1-HUM

. 1ot vao installed in Leuna Bldg ME 263. | |

It consisted of five - six heavily insulated ragtan-

gular -
hainag

ages, separated by prehea ers and ¢aolers. Each stage con»
wo catalyst sontact chambers packed with standard Leuda 5OX1 -HUM
2nation oatalyat formmla 3Ni ° A_203, and operated at 1009C

and 7009¢ rc«nvsootively.

The theory of separation was based on the fact that for “the reaction
HoO + HD = EBD + Hp the eguilibrium constant varies from 2,02 at 100°Q,
to 1. 07 a% 7609, and thus by alternate operation at theie temporature
levels, carried on countercurrently in a series of stages, emriohmens
should be schieved. ;

This piant was operated for the Soviete after the war.. The eunriched

product, containing 1% heavy. wate:r, wag. gent to Moscow. - Production 50X1-HUM
only emne 50-litex

is plant was dismantled

50X1-HUM

and removeJ by’ “the SOvietn.

At the Karpos Institute, the hea#y water oatalyete:wore
turned over to Prof Borieskov. One day a former laboratory assistant,
Nadua, on a visit to the Inetitute, nentioned rorkins for Prof Bori-
egkov.dn & 1aboratory located in the northe OBQOTy

noar the Agricultural Zxhibition Grounds. what ehe S0X1-HUM
was doing therd, she whispered "working oa Neavy.water®. It ig poa- A
sible thet the Leuna plant was reassembled ythere. - .

for Heavy Water Production by Igo‘tope Exohangg a't 100 atlmnghoron

(1)

(2)

The Soviets were dispatiofied with the separation faotor, as well as
the high temperature level, and the largé amount of hezting and cool-
ing involved in the normal pressure unit for heavy water production
by catelyced isotope eoxochamnge. Early in 1946 they requested Dxr Karl
Geidb to investigate the effect of pressure on the eguilibrium conotant.
Dr Gelb was skeptiscal of results, but began the construmetion” of an '

@xperiméntal colummn, about two - three inches in diemeter and eight:

meters high to obtain data at 700 aim. .Thia pressure was chosen 50X1-HUM
simply Ze«cnuae of Leuna ezperié'n‘éb“’a.t that ‘prosoure,

The ¢ n was orected in Leuna Bldg ME 499. Installation was almost

finished when the SMA reseaxrch group left in Octobor ‘1946. -
N4 wan completed im November 1946, leak tead R

o run could be made, dismentled and taken .to the. USSR. toget) ar with

tha nomﬂ] 'preEGurc installation.: 50X1-HUM

50X1-HUM
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(3) The 700 atm column was brought to the Karnov Imstitutc, and ita re-
agsembly was Started iA Marok or April. 1947. It was to be ingtalled
in a separate brick buildirg, 10 by 15 metesrs, end 15 metexs high,
located in the southeast ocorner of the Kazpov Institute grounds.

(4) | |the inetalletion in the fall of 1747, the columa, whioh

- . was madé up of six sections, had not yet been Litied; and was lying
along the south wall, in front of the six-stage compressor iastalled
at that end of the duilding. An instrument panel frame had already
been erected, but measuring instruments were not in evidence., Eleo=
irolyzere; for the production of hydrogen, were mounted on & baloony
frame, reached by a six-meier ladder, oa the east wall of the budld~
ing. " A hydrogen gas storage tank, 10 metexs in diameter and eight

meters high, with hydraulic seal, was being erected just west of the
50X1-HUM

50X1-HUM

building. Aghn July 1948; a wcoden purti-
tion was beinm sonstrusted around the gas storage tank.
6. Catslyet Shipment to Norway in 1942.43
(2) |
‘ 50X1-HUM
|the war code for the entirs heavy
vater program at Leuna was SH200.] lin 1942-43,

several hundred Iiters of a nickel satalys®, designated SH200,; were
shipped to Norway. This catalyst was not a standard Launa catalyat.
' 411 he knew concerning its preparation was that it involved soaking
; an inert material ir nickel nitrate solution. He was uninformwed as
to its disposition in Norway, and whether or not it was later re-
turned to Germany.

f. Catalyet for Heavy Weter Produotion by Isotope Exechange at Normal Preasurs 50X1-HUM

(1) At the Karpov Institute, mthe task of meking & meochaniocally
. stable catalyst for the produotion of heavy water by isotope exchango .
at normal preusurs. The ocatalyst first tried in the pilot vlant at
Leuna had been the atanderd hydrogemation catalyst, consisting of
3Ni-1A1203, used in the production of oyclohexanol from phenol. It
had the ierioms defect of poor mechaniocal strength, and formed a .
slurry after prolonged agitation by the mixed stream of water vapoxr 50X1-HUM
and hydrogen in the contact chamber. HRecalling the exceptional
strength of the Leuna oil oracking catalyst, composed of 1415039 8102, :
|the addition of some silica to the hydrogonation cata- 50X1-HUM
lyst might appreciably increase its strengih without too great a samo=-
rifice in aotivity. ZKnowing that the motivity is decreased by silica,
[ Ipreliminary tests with aluminaesilice sphores, | | 50X1-HUM
the mochanical stremgth of alumina increased rapidly with additicme
of silica up to 5% then slowly up to 10%, after which the strength
hardly varied. It therefore appeared that about $5% alumina and 5%
silica might represent the opiimum ocomposition for the nickel vata-
lyst support. Thue guided, a number of catalysts were prepared &s
followss black nickel oxlde, whioh is a mixture of NiO znd Ni503
obtained by igniting nickel carbonate, was mixed witn the alumina-
silica support in the dough stage, whioch was then extruded, formed,
' and dried as six mm gpheres. The nickel was then reduced by an
eight-hour exposure to hydrogen, at 400°C; neing 1000 volumes of
Lydrogen per hour per volume of cetalyst. The finished catalyst was
teated for mechanical strength by a simplo orushing test, and by
rotating the oatalyst for 24 hours 1n a bottle, and noting the pow-

der formed.
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; (2) 1In the beginning, Drs Geid and Elm were supposed to test the zatalysts
for activity In the following manner: A charge of aboui 50 cc of
catalyst was placed on & support in an upright, Jacketsd, condenser
column, and maintained at 100°C by condensing steam in the jacket.
Hydrogon. from the laberatory line, was bubbled continuously thrungh
a charge of water 1im the flask directly under the columm, and the
mixture, whose composition was controlled by the water temperature,
was passed cver the ocatalyst charge, and then through a condensexr
from which the hydrogen was burned or discarded, and the water re-
oycled to the Tlask, or removed for testing. The heavy water concen-
tration was determined by a graduated saries of calibrated quartz
floats, about five -~ eight mm in diameter, which had to Tlost siibe
merged half way between the itop and bottom of the liguid. The tam-
perature was held exsctly at 209C by a Hoeppler thermostat with a teme
perstuve control sensitivity of +0.01°C. '

' exchange at normal pressure were delivered to Prof Borieskov for
testing‘

! 8e Catalyot for Heavy Watex Production by Isotops Exclange at 700 atmospheres

(1) At a pressure of 700 atm a porous catalyst is probabdbly not necessary,
@vwcrked on the basis of & mechanically strong catalyst support
w an active nickel coating.

(2) One catalyst was prepared from nickel wire spirals five ~ six mm in
diameter, which were oxidized and reduced three or four limes to give
an active surface. Another catalyst was made by treating porcelain
chips, @ix -~ seoven mm in diameter, with niokel nitrmte and then ignite.
ing and reduwcing to give an active niokel surfaee. A third catalys’
vas & Raney nickel catalyat, with only a smell asmount of the aluminum
dissolved out with caustie, thus leaving the catalyst mechanically

(3) Al1 4in 811, while at the Karpov Imstitute, Q 8ix or eight of
those catalysts, in amounts of 2 liters each, e&nd turned them ovor

installed at the time we loft the Institute in July 1948.

add here that the catalyst sphores.wore formed at Karpov Ins

8 small haend-operated machine madoe by the firm Franke in Leipzig.
This machins hai beon reparated from the Leuna Research Lobhoratorys.
The standard Leuna peolleting machines woere mechanically operatad.
They were also produced at .Franke, leipzig, bearing the trade nemo
Francomn. Theso machines havo a capacity of 200 - 300 liters/hr
oach of =atalyst pellote .

h, Planned Catasiyst Production Plant at Chirchik, near Tashkent

(1) 1In January 1947] |in
| | [eenstruction plens of a
' catalyst piant which was %o be insialled at Chirchik, near Ta.shkent,
; inUzuddetén. [ ]
! The plent was _To
b6 small in slza and was designed to6 produce nickel-alumina catalyste
of tha 3NL-1A1,0; ¥eriety, whioch had been uged_at TLeuna for hydrogenas
tion of phenol %0 cyclohexanol ap wsll as for heavy wator.

estimate thoe capanity, which was not shown on the plans, to
® 30U = 20 tons/month of finished reduced camtalysts, if the plant
worked in shifta.
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(3) mthe catalysts prepared at the Karpov Instlitute were tested
i y the Soviets in a similar mannexr. About 20 catalysts for isotope 50X1-HUM

50X1-HUM

50X1-HUM

stronger.,
50X1-HUM

t0 Prof Borieskov for testing in tho 700 atm plant which ww 50X1-HUM
ute by

50X1-HUM
50X1-HUM
50X1-HUM
50X1-HUM
50X1-HUM
50X1-HUM
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(2) It appesved that the plant was intended purely for sraduction, that the
atone building was ready, but thet eguipment had noi yat been inastalled.

Tho plant wes designed sntirely after the Leuna patiern and fram tha :

number of times Prof Ferieskev asked if the Leuna method mgxeed with 50X1-HUM
the pl{-mﬂ,l:lit gquite possible that didmantled Leuna equipnent 50X 1

was to be ingitellod there. The one difference between ihe Louna method -HUM

and tae Chiwohik wethod was that the Leuna produstion was vertioal
while the Chixehik plans showed horizontal productiion.
' 50X1-HUM

(3) | rew matorials’ ‘almoat ‘sertain © 5UXT-HUM
¥ Jociufed meteilic mickel, metallic aluwinum,; &nd sodium hydroxide. 50X1-HUM
the plans included mixera, filter-pressas, -
ball mills, snd & press to mekeo the pel -
the dryiang method which was te be unsed, — 50X1-HUM

‘fur the redustion of the catalysts.
AvaToEen wed piped to the reof and burned aff, but ﬁuﬂLH—W

| ‘
i

! wouié be uecosssry o acsommodate the hydrogen arising from the digoa=- 50X1-HUM
[ tion of metesllic nickel in nitrio mcid and the metallic aluminum in

soddem hWydroxide. It is therefore possible that the Iinishoed produect

was %0 bs uvareduced ocatalyst, corrosponding to Leuna No 3390, xrathor

than the final reduced oatalyst corresponding to Leuna Mo 6523,

(4) \ The productlen of unrsduced catalyst would suggest olther of the
! . follovings
. |
i '(n.) The plant where the catelyst is to be used has facilities for
; rodveing tho catalyst, oxr
, (b) The ocatalyst is to be shipped a long distonsve to its dentinatlion,
i L in whiocl ozso unreduced ocatalyst would be sent sincs reduced
. ecatalyst ile very sensitivo to atmospheric influences.
(5) J \whether this plant is now in oparation, La—,x_—u—v—mv—‘ 50X1-HUM
.. in April 1947, and several times later, Prof BOTILo8KC
o Tonik t¢ give advice on its installation. : 50X1-HUM

1. g‘lglzino Hydreto, Hydrogon Peroxide, and Amines for Rocket Fuels

(1)° Hydrazine hydratc was worked en at Leuna during the wax. Thore wag ne
" evidenve of thia work a% Louns in 1946. Howaver; the Siebel Plant at
. Halle worked on hydvazine. hyd»ate as late. as 1946 when 11t Ociohexr, hex
soientists were taken to Kalimin, north of Moscow. Dr Emerick, Chief

of the Sicbel Plant, was head of thim group in the USSR.

(2) Eydrogen peroxide was developed at Leuna during the war for use an &
. rocket fuel. It was probabdbly also used with submarine diesel enginos
to eliminate bubbloc in the wake. Hydrogen péroxide was made by the”
i caloium dicxide method under Dx Froshlich, and by the pronane peroxide .
! method under Dr Jechinke. l:rn_ﬁmowledgo of hydrogen peroxide 50X1-HUM
‘ manufzoture in the USSR dbut believe there is a nitric acid plant at -
Severo~dDonatrk.

(‘3) Hthyl asmines were prepared by Dr Andxess. in the basement of the XKaa-
. pov Inptitute, where ho 4id regearch in a bench escale ovexn reactor
whioh had been dismantled and brought from Leuna. The reaotor had a
oapacity of 200 - 300 cc of catealyst. The ethyl emines waxrsc DO~
pared from uthyl alcohol and ammonia at 15 -~ 20 atm pressura, overx
_alumina and laoliwr, which are the standard dehydration catalystn for
the produociici: of methyl amines. Because of the poor rocket-fuel
sharacterismitinan of mono- and triethyl amine, only the diethyl amine
was desirsd. 1% was suggestod that pressures of 250 - 300 atm might
favor the Fowmetion of the diethyl amine.
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(4) A =yciic amine, which hed been described in Chem Helvesisa a nusber
"~ of yemis vePfore the waxr, was found by Dr Asinger to te an excellent
rocket fuel witk good ignition gqualities. It was prepared by reaot-
ing acetono with ammonia in the presence of a catalyst. Dr Asinger
had worksd with manganess, iron, and cobalt salis as catalysts in
the preparation of wvariocus amines, and feund that cobalt acetate
was the bast catalyst in the preparation of this particular amine.

3. Pilot ©lant for Rocket Fuel Production at Antonovka; near Mossow

(1) The Soviets were mo interested im the cyclic amine prepared by Dr

. . Asinger from acetone and ammonia using cobalt acetate as catalyst,
! that they rejuested he build a pilot plaent for its produciion. ' This

. plant, when finished by Asinger, was installed in plant 54 or 56 in
a factory ssveral hundred meters north of the railroad siation in .
Antoneovka, & stburb southeast of Moscow Asinger was permitted to see
ths piloi plent once after it was installed, but was not permitted to
enter the main plant.

-~

(2) The rocket Fuele group at Karpov Institute said they believed there
" was a rocket testing field nearby where the Soviets tested the fuels
produced by the group.

f X. Possible luunt for Bocketi Fuel Production at Daershinalk

? (1) When the Germsn scientists were transferred from Karpov Institube,’
Drs Asinger, Froechljich, Joohinke, Andreas; Scheusx, and Elm were sent
to Dzershinsk where they continued research on rocket fuels with
Asinger in chargeoéfhpparently, there is & plant a% Dzershinsk for
the production of rocket fuels, and it seems likely that the ire
plant which was removed from Leuna was brought to this Pl&@aoiy

le Working Conditions at the Karpov Institute

(1) Working conditionus st the Karpov Institute were not pleasant. The R
7 laboratories were smell and orowded by the presence of %wo scientists E

with their service perscmnel. Chemicals were scarce. The astorage

rooms serving the entire institute consisted of two small rocms,

about four by sir m each, with shelves along the walls. .The quantity

of chemicals stored theres would correspond %o the quantity designed

to supply a small test laboratory at Leuna, yet the Xarpov Institute

was staffed with about 100 persons, and was the Research Institute

of the Ministry for Chemiocal Industry. The scercest items were the

purest chemicals of analytical grsde. They were only issued by

grams, far below the requested guantities. Sodivm hydroxide for

titration, for instance, could only be obtained with the special

permlission of Prof Borieskov, and at a maximum quantity of 50 grams, i :

whic. wes generally far short of our requests. It was imported from 50X1-HUM

the Soviet Zone of Germany. The supply of nickel nitrate was so

small[;::::::;;:]forced to prepare it from metallic nickel 50X1-HUM
and nitric acid in order to carry on

rch work on the heavy
weter catalysta. Salts were frequently impure.

_ | 50X1-HUM
(2) he laboratowy personnel were poorly trained and constantly changed.
- work was frequently jeopardized by the sloppy working methods of
© aervice parsonnel.s In one instance, ave a nickel rail to the 50X1-HUM
+ith the reaquest to shave it dowxd |
a special warning thaet the machinea 50X1-HUM
meticulously oleaned before they ware used on the raill,
nasded & very pure metallic niokel. When the chips ar- 50X1-HUM
rived, tests showed[:f]that they ocontained particles of iron,
SECRET _
SECURITY INFORMATION 50X1-HUM
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' 1]
L popper, and bBrads, cnd could be wused waly after & timo-oIonounlug parde
fiuqtio&. Heithay the shorisge. of materials, wnor the watily working 50X1-HUM
metlicds m;;roa'n’ \ |at the Kerpow Inptitato. -
(3) Proguent breakiowvns of the elosixia surrent weors snioying. ':'hnyworo 50X1-HUM
. . partionlarly dangoreuns.whha ‘meiing cur nioksl nmiteotes and
had tha emmtainers with the Bitrose gueés stonding whder the ©100w
triocal veniilation syatom. The unexpeotsd breakdowatd of the 0160 50X1-HUM
Jal systen caunced poimonons gases to £11% the room, ondangexring .
lives. : \
(4) s11 aritten work wos olassified Top Sedres (35 dm ). Dig=

¢losures were pamirhed by ten years of hard laboxr. All netes.had 50X1-HUM
$0 Yo writtem ia laberatory jJeurmals,; the pages of which ware mumbered N
befors they ware iscued and tied togother 'ith & soaled coxrd. Bvory

evening the journals wore colleosted and ieided, togéther wita the . !
laboratery keys, %o Prof Boricskov. Chooks on thoe Journald were made ’
at irreguler dntorvals by the Pirst Dopartment of tho Inmtitute sy to
chock if all pages wore otill in their proper places. WWosn tho
Journals ware :;.nimé.p thoy woro collecotod by +tho Plret Dupartmont
and kept in its £116s. 'In the cvening, at the clesé of tho sIhop,

tho toore of the labératorics were locked and sealed om tho cutsijse.
Tho night guaxrds did mot dere break this seal, even whon Fhoy daw

(e happened .twioe that the water faucet was not 50X1-HUM
shut off, and that the laboratory was teing flooded. . .

(5) The lidraxy of the Rarpov Instituie was not very woll otooked. It
‘ " -+ wao -lecated im ihe "Ypper Korpus® on the first flosr. Thére waa.
: : anotber library 4in the “Lower Korpus®; this was not officially the
, 1idrary of tho Karpov Institute but tho library of the Chemical Hinise
| try, and. ssemod quite daficlent in material for a ministerial lidrery.
: A good library ssd archive oxisted in the GIAP. Momt of the Louna
[ literaSure on nifrogan preduction was kept there. In agnirant %0 the
- Earpev Inatitute, the arokives of the GIAP could be ussd by the Gor-
aens. The arohive was kept in the basement of tho 01d bmildinge It
oorntainod the o0o-oalled "doctor arohive” whioh consisted of all the
naterial fomnd in the doeks. of the Louna scientists who were deported
, to the TABR. VWhon the soieatists were transported out of Louma,: their
i dooks worc pealed by tho Soviets amd shipped intact to thé. GIAF &rn
P Hosoow. Thore, thoir contonts were removed and incorporated.ia the
! : “dector archiver. : ~-

n. In for Meamoring Taenitiow Parxdod of Rookot Fgei;‘ -

| (1) Dr Sohewar, assisted Dy Dr Blm, aftor tho latter had besn vaguested

i " . - to .give up his work onm heavy water, assombled an apparatus for méas-

! uring the ignitiomn deley of rocket funels am follows: The amine 4o

; be tested ag a veoket fuel was dropped through a Yeam of 1ight iate

! a diob ¢f 988 nitric moid. The light boam £oll on &n oscillating

i : reflootor and waom yefleooted ontv e photeelectrio cell attached to

? an ogcilloscope. The passage of the drop through the beam, and the
rosulting flash of tho amine in the dish of nitric ecid, appoanr as
interrnptions in the vibrating lime on the soreen of the osoillomeopo.
A noving photographio £im xecorde all that appoars on the soreem, &
from a atudy of this £4lm the time olapsing betwoen the two interrupe
tiono, and also the time of the ignition dolay, can be calounlutad to

e

- a high degroe of [EOUTAOY o thip wae the same apparatus that 1-HUM
DIr Scheuer had Qcvoloped af Louna &u hed beon Aiow 90X U
. mandlod and browvght to Earpoev Inst:.%u‘;e.
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